nc^'A^to 


[NEW   EDITION,    WITH   SEVERAL   ADDITIONS.] 
Dear  Sir, — 

Having  been  engaged  for  several  years  in  the  preparation  of  a  Natural  History  of  the  Fishes  of  the  United  States, 
I  wish,  before  beginning  the  printing  of  my  work,  to  collect  as  extensive  materials  as  possible,  respecting  the  geographical 
distribution  of  these  animals.  It  has  occurred  to  me,  that  by  means  of  a  circular  containing  directions  for  collecting  fishes  I 
might  obtain  the  information  required.  I  should,  indeed,  like  to  secure  separate  collections  of  our  fishes  from  every  bay 
and  inlet  aloag  the  coast,  and  from  every  stream,  river,  creek,  lake,  and  pond  upon  the  mainland,  throughout  the  whole 
country,  and  am  satisfied  that  such  collections  would  furnish  invaluable  information  respecting  the  geographical  distribu- 
tion of  our  aquatic  animals.  I  would  thank  you  for  any  assistance  and  contribution  you  can  furnish  from  your  quarter 
of  the  country,  and  duly  acknowledge  it  in  my  work ;  and  since  I  extend  my  investigations  to  all  the  branches  of  Natural 
History,  any  specimens  besides  fishes,  which  may  be  obtained,  would  be  equally  acceptable,  including  geological  specimens 
and  fossil  remains.  In  return  I  would  propose  exchanges  of  other  specimens  if  desired,  or  reciprocate  the  favor  in  any 
other  way  in  my  power,  and  pay  the  e^^penses  incurred  in  making  collections  for  me.  Specimens  from  foreign  countries 
are  also  solicited,  especially  when  their  origin  is  satisfactorily  ascertained.  Any  person  into  whose  hands  this  circular 
may  come,  feeling  inclined  to  correspond  with  me  upon  these  subjects,  is  requested  to  address  me  under  the  following 

direction :  — 

L.  AGASSIZ, 

Professor  of  Zootogy  and  Geology  in  the 
LaiBrence  Scientijic  School,  at 

Cambridge,  Mass. 
DIRECTIONS   FOR   COLLECTING   FISHES   AND   OTHER   OBJECTS   OF   NATURAL   HISTORY. 

The  present  condition  of  our  science  requires  collections  made  in  a  very  different  spirit  from  those  gathered  in  former 
years.  The  naturalist  must  not  only  know  all  the  different  kinds  of  animals ;  he  must  also  become  acquainted  with  the 
changes  they  undergo  while  growing,  and  with  their  geographical  range.  To  arrive  at  this  knowledge,  it  is  necessary  to 
obtain,  separately,  complete  collections  from  every  district  upon  the  mainland,  from  every  inlet  along  the  sea-shores,  and 
from  every  distinct  fresh-water  basin,  and  to  select  a  number  of  specimens  of  every  kind,  if  possible  so  as  to  include  the 
young,  as  well  as  the  adults,  males  and  females.*  The  number  and  diversity  of  species  found  in  our  fresh  waters  espe- 
cially, is  much  greater  than  is  usually  supposed  by  accidental  observers.  A  variety  of  little  fishes,  sometimes  belonging 
even  to  different  families,  are  almost  everywhere  used  for  bait  by  fishermen,  and  frequently  mistaken  under  one  common 
name.  Minnows,  or  supposed  to  be  simply  the  young  of  larger  kinds.  Among  these,  most  valuable  discoveries  may  be 
made.  There  are  still  districts  in  our  country  where  a  naturalist  may  fish  half  a  dozen  new  species  and  more  of  these 
small  nondescripts,  in  a  single  creek,  within  a  few  hours. f  A  small  hand-net  is  very  useful  to  collect  these  smallest  kinds 
of  fishes,  and  I  have  generally  found  that  I  could  more  easily  obtain  this  small  fry  from  boys,  than  from  either  fishermen 
or  anglers.  Again,  scores  of  fishes  are  indiscriminately  called  Bass,  Perch,  Sunfish,  Suckers,  &c.,  in  different  parts  of 
the  country,  which,  when  compared  side  by  side,  prove  as  different  from  one  another  as  a  robin  and  a  crow.  It  is,  there- 
fore, a  matter  of  great  importance  for  the  naturalist  to  get  every  species  of  fish  from  every  water-basin,  that  he  may  have 
an  opportunity  of  ascertaining  for  himself  how  far  they  agree,  and  how  far  they  differ,  in  different  watercourses.  Anglers 
and  professional  fishermen  generally  know  the  fishes  of  their  own  fishing-grounds  much  better  than  naturalists,  and  from 
them  most  valuable  information  may  be  obtained  respecting  the  species  inhabiting  their  neighborhood.  There  is,  on  that 
account,  no  difficulty  in  ascertaining  from  them  whether  a  complete  collection  of  all  the  fishes  of  any  given  locality  has 
been  obtained.  But  the  difficulty  begins  when  it  is  attempted  to  identify  the  fishes  of  distant  places,  relying  upon  their 
names  for  comparison.  Such  is  the  confusion  of  these  names  in  different  sections  of  the  country,  arising  from  the  use  of 
the  same  names  for  different  objects,  and  of  different  names  for  the  same  objects,  that  nothing  short  of  complete  collections 
obtained  separately  Xiom  every  important  locality  will  prevent  the  naturalist  from  making  gross  mistakes  in  his  identifica- 
tion of  species  from  remote  localities.  Few  men  not  trained  in  the  study  of  Natural  History  are  prepared  to  believe  that 
even  the  fishes  living  in  the  head-waters  of  a  river  may  differ  entirely  from  those  living  in  its  middle  and  lower  course, 

*  There  are  many  species  of  our  fishes  in  which  the  sexes  differ  as  much  as  among  our  fowls. 

t  It  actually  happened  to  me  last  winter,  at  Mobile,  Ala.,  and  at  St.  Louis,  Bio., -to  discover  six  and  even  eight  new  species  of  fishes  in  a  single  day. 


and  that  it  may  therefore  be  necessary  to  make  separate  collections  in  different  parts  of  one  and  the  same  water-basin. 
This  is  still  more  important  respecting  distinct  water-systems.  But  a  complete  survey  ought  to  cover  the  whole  ground 
as  soon  as  possible.  It  would  not  be  too  much  to  have  one  collection  for  every  hundred  miles  upon  our  large  streams,  and 
one  for  every  fifty  and  even  for  every  twenty  miles  upon  smaller  rivers. 

The  preservation  of  fishes  requires  but  little  care  and  attention.  Any  vessel,  jar,  can,  keg,  or  barrel,  fit  to  hold  alcohol, 
is  also  fit  for  collecting  fishes,  which  may  be  heaped  up  in  it  like  herrings  in  salt.  The  alcohol  used  must  be  of  about  the 
strength  of  that  of  .88  specific  gravity  *  for  most  fishes ;  for  suckers  and  brook-trouts,  however,  it  ought  to  be  stronger, 
about  .80,  their  flesh  being  either  soft  or  very  fat,  and  more  readily  decomposed.  In  summer  or  in  warm  climates  it  is  ad- 
visable to  use  always  strong  alcohol  to  obviate  the  effects  of  evaporation.  Suppose  it  is  intended  to  make  a  complete  col- 
lection from  one  of  the  larger  tributaries  of  some  of  our  great  rivers.  All  that  is  wanted  will  be  a  few  jars,  such  as  are 
used  to  keep  preserves,  a  barrel  of  about  fifteen  or  twenty  gallons,  and  a  supply  of  whiskey  and  alcohol.  These  may  be  kept 
in  a  cool  place,  a  cellar,  or  a  sheltered  recess,  ready  to  receive  the  fishes.  The  smallest  fishes  are  best  kept  by  themselves 
in  jars,  and  the  larger  ones  in  a  barrel.  The  barrel  ought  to  be  put  upon  one  head,  the  other  being  removed  and  used  as  a 
cover.  It  will  be  well  to  see  that  the  fishes  are  placed  in  it  in  as  natural  a  positiou  as  possible,  that  is  to  say,  stretched  out 
with  the  fins  closed  against  the  body,  or  at  least  not  unnaturally  bent.  It  is  equally  desirable  to  exclude  specimens  the  fins 
of  which  are  bruised,  and  the  scales  rubbed  off,  unless  they  be  rare  species.  When  the  fishes  are  too  long  to  be  stretched 
across  the  barrel,  they  may  be  gently  bent  upon  their  flatter  side,  and  if  too  stiff  to  allow  this,  put  in,  head  foremost,  in 
an  upright  or  slanting  position,  and  then  slightly  bent  against  the  sides  of  the  barrel.  It  is  useless  at  first  to  pour  more 
alcohol  over  the  fishes  than  is  necessary  to  cover  them.  While  cruising  at  sea,  it  will  be  well  to  throw  some  rags  over 
the  specimens  to  prevent  their  jarring,  until  the  vessel  in  which  they  are  contained  is  quite  full,  and  headed  up.  Of  the 
smaller  kinds  of  fishes,  at  least  a  dozen  of  each  would  be  required  for  a  full  and  satisfactory  examination.  Where  they  may 
easily  be  caught,  more  would  be  very  acceptable.  Of  those  of  medium  size,  about  half  that  number ;  and  of  the  larger 
ones,  as  may  be  most  convenient,  one,  two,  or  three.  It  will  secure  a  better  state  of  preservation,  and  afford  fuller  means 
of  study,  if  a  cut,  is  made  into  the  belly  of  the  larger  fishes  to  allow  the  alcohol  to  penetrate  the  intestines.  At  all  events, 
these  ought  never  to  be  removed.  The  knowledge  of  the  local  names  is  very  desirable.  To  rectify  the  errors  of  nomen- 
clature now  spread  over  the  whole  country,  the  simplest  way  of  recording  the  name  of  a  fish  is  to  write  it  with  a  black 
hard  pencil  upon  a  piece  of  stiff  paper,  or  with  indelible  ink  upon  cloth,  and  to  place  such  a  label  under  the  gill-cover  of 
the  specimen  to  which  it  belongs.  Specimens  too  small  to  be  labelled  in  that  way  may  be  rolled  up  in  a  piece  of  cotton 
cloth  upon  which  the  name  is  written.  Delicate  fishes,  with  very  deciduous  scales,  would  keep  better  if  they  were  wrapped 
up  singly  in  this  way  in  cloth.  Any  other  notice  respecting  the  habits,  uses,  &c.  of  such  specimens  may  be  preserved  in 
the  same  manner,  or  referred  to  a  No.  inscribed  upon  the  label  of  the  fish.  It  would  be  very  important  to  record  as  far 
as  possible  the  date  at  which  the  specimens  preserved  were  caught.  This  may  often  enable  an  anatomist  to  determine  the 
spawning  season  of  the  species.  Also  the  depth  at  which  they  are  known  to  live.  Should  any  collector  be  sufliciently 
familiar  with  painting  to  draw  colored  figures  of  any  of  these  fishes,  or  so  situated  as  to  have  some  of  them  drawn  by  an 
artist,  it  would  be  an  invaluable  contribution  to  Natural  History. 

When  collections  have  to  travel  over  great  distances,  or  to  be  for  many  months  on  a  journey,  it  is  desirable  that  every 
specimen  should  be  wrapped  up  singly  in  a  piece  of  cloth ;  but  this  is  not  necessary,  generally  speaking,  for  collections 
which  are  likely  to  be  taken  care  of  after  a  short  journey. 

Those  unaccustomed  to  making  collections  may  occasionally  suppose  from  their  smell  that  they  are  spoiling,  the  mix- 
ture of  alcohol  with  dead  animal  matter  being  rather  disagreeable  ;  but  unless  there  is  actual  putrefaction,  no  apprehension 
need  be  had  respecting  the  safety  of  a  collection,  and  the  removal  of  decayed  specimens  is  all  that  is  required  for  the  pres- 
ervation of  the  remainder,  provided  the  alcohol  has  the  necessary  strength  of  at  least  twenty-eight  degrees  of  Beaumd,  or  .88 
specific  gravity.  To  avoid  losses,  it  is  prudent  never  to  use  kegs  of  more  than  twenty  to  twenty -five  gallons,  save  in 
exceptional  cases,  where  very  large  and  highly  valuable  specimens  are  to  be  preserved.  Asa  general  rule,  a  twenty-five- 
gallon  keg  will  contain  any  desirable  specimen  collected  even  in  our  largest  rivers,  there  being  always  an  opportunity  now 
and  then  to  obtain  a  moderately  large  specimen  of  our  largest  fishes,  which  when  full  grown  are  at  any  rale  too  bulky  to 
be  preserved  in  alcohol.  Upon  small  watercourses,  or  small  ponds,  an  ordinary  jar  may  be  sufficient  to  contain  complete 
separate  collections  of  all  their  natural  productions.  Of  very  large  fishes,  especially  of  sharks  and  skates,  the  skin  may 
be  preserved,  leaving  the  whole  head  attached  to  it,  and  rolled  up,  preserved  like  other  specimens,  in  alcohol.  A  longitu- 
dinal cut  upon  one  side,  in  preference  the  right  side,  will  afford  sufficient  facility  for  removing  the  intestines  and  all  the  flesh 
and  bones  of  the  body.  Skeletons  would  be  also  very  desirable.  To  obtain  them  it  is  simply  necessary  to  boil  the  ani- 
mal, either  whole  or  in  parts,  and  to  gather  and  clean  all  the  bones  and  preserve  them  together  in  a  sack.  A  naturalist 
will  readily  put  up  the  loose  parts  in  their  natural  connection. 

This  method  of  collecting  may  apply  to  almost  all  animals,  it  being  now  very  desirable  to  obtain  specimens  even  of 
quadrupeds  and  birds  in  alcohol,  for  the  sake  of  making  anatomical  preparations.     Such  specimens  require,  however,  to  bo 

*  Common  whiskey  of. 90  to  .92  specific  gravity  may  be  used  by  adding  strong  alcoliol,  in  llie  proportion  of  one  gallon  of  alcohol  to  one  gallon  of  whis- 
key. Highly  rectified  whiskey,  as  it  is  prepared  in  some  parts  of  the  country,  may  occasionally  do  by  itself,  especially  if  it  has  nearly  the  specific  gravity  of 
.88.  Ills,  however,  always  safer  to  err  by  using  loo  strong  than  too  weak  spirits.  Specnnens  may  be  contracted  by  too  strong  alcohol,  and  lose  to  sopie 
extent  their  form  ;  they  will  certainly  spoil  entirely  in  loo  weak  a  mixture. 


injected  with  alcohol  through  the  mouth  and  anus,  and  also  into  the  abdominal  cavity.  Reptiles  may  be  treated  like  fishes, 
as  also  most  of  the  lower  animals.  I  may  say  liere,  that  insects,  and  all  brittle  objects  of  Natural  History,  especially 
when  small,  must  be  preserved  in  comparatively  small  jars ;  whilst  shell-fishes,  crabs  and  lobsters,  sea-urchins,  star-fishes, 
corals,  &c.,  protected  as  they  are  by  tlieir  solid  envelopes,  need  no  special  care  after  being  put  into  alcohol,  except,  per- 
haps, to  be  wrapped  up  in  soft  paper  or  in  cloth.  All  kinds  of  insects,  even  butterflies,  may  be  collected  in  strong  alco- 
hol, provided  they  are  divided  off  into  comparatively  small  jars  and  not  allowed  to  shake.  Such  specimens  answer  best  for 
anatomical  examination.  It  requires  a  peculiar  skill  to  make  good  collections  of  dried  specimens  of  insects,  and  to  pin 
and  spread  them  properly,  though  specimens  preserved  in  this  manner  are  the  most  valuable  for  exhibition.  The  preserva- 
tion of  shells  in  alcohol,  without  removing  the  soft  parts  of  the  animal,  is  particularly  desirable.  Small  shells  are  better 
packed  first  in  small  boxes,  and  these  packed  like  larger  specimens.  Geological  specimens  and  fossils  require  to  be 
wrapped  up  carefully  in  several  layers  of  soft  paper,  and  packed  closely  to  prevent  any  friction. 

As  soon  as  a  collection  is  supposed  to  be  complete,  it  is  best  to  send  it  off  at  once,  that  it  may  be  taken  care  of  prop- 
erly, and  examined  whilst  the  specimens  are  in  the  best  state  of  preservation.  Not  to  multiply  the  packages,  it  is  desir- 
able to  put  every  thing  in  one  barrel  or  in  one  box  ;  but  to  secure  their  perfect  preservation,  under  such  circumstances,  a 
few  precautions  are  required.  In  the  first  place,  assort  somewhat  the  alcoholic  specimens,  in  tubs,  before  packing  them,  so 
that  the  larger  ones  may  be  placed  side  by  side  and  not  crush  the  more  delicate  ones.  After  selecting  an  appropriate  keg, 
placing  it  upon  one  head,  the  other  being  removed,  or  taking,  for  packing,  the  barrel  used  for  collecting,  the  larger  speci- 
mens are  first  put  in,  in  the  manner  described  above  ;  smaller  tough  ones,  such  as  perches,  being  placed  in  the  empty  intervals, 
and  so  on,  until  all  the  larger  and  coarser  specimens  are  disposed  of,  and  covered  with  alcohol,  which  is  poured  in  gradually. 
Upon  these,  a  layer  of  rags  or  soft  paper  is  placed,  to  protect  the  next  layer  of  smaller  fishes,  between  each  of  which  a  layer 
of  rags  is  to  be  added  to  prevent  the  too  close  contact  of  such  a  bulk  of  flesh,  avoiding,  however,  all  pressure  upon  the  speci- 
mens, and  allowing  them  simply  to  rest  upon  one  another  with  their  natural  weight.  In  this  way,  a  whole  barrel  of  fishes 
may  be  packed  with  perfect  safety,  like  sardines,  and  travel  for  thousands  of  miles,  with  a  comparatively  small  quantity  of 
alcohol  between  them.  Finally,  the  smallest  specimens,  already  packed  by  themselves  in  small  jars,  in  the  same  manner  as 
the  larger  ones  in  the  barrel,  may  be  also  packed  in  the  barrel,  being  wrapped  up  in  rags,  and  in  that  condition  placed  among 
the  larger  specimens ;  or  the  small  jars  containing  the  small  fishes  may  be  packed  in  a  box  by  themselves.  Before  closing 
up  the  barrel,  it  is  necessary  to  see  that  no  empty  space  is  left ;  otherwise,  even  when  full  of  alcohol,  the  solid  contents  . 
may  move  ;  and  for  their  preservation  nothing  is  more  important  than  to  prevent  the  specimens  from  jarring  when  travel- 
ling. This  applies  equally  to  the  small  jars.  However,  before  heading  the  barrel,  it  is  necessary  to  draw,  through  the 
bunghole,  so  much  of  the  alcohol  as  may  be  necessary  to  allow  the  head  to  be  secured  without  losing  any  liquid.  After 
heading  the  barrel,  it  is  to  be  completely  filled  with  alcohol  either  through  the  bunghole  or  through  a  small  hole  in  the 
upper  head.  The  liquor  used  in  collecting  may  be  used  again  in  packing,  provided  it  be  strengthened  by  some  additional 
alcohol  that  may  give  it  at  least  the  strength  required,  as  stated  above.  In  packing  dried  specimens,  the  same  care  must 
be  taken  to  pack  first  the  heavy  ones  together,  and  next  to  protect  the  delicate  ones  by  packing  them  beforehand  in  small 
boxes  before  allowing  them  to  go  among  the  larger  ones. 

After  having  mentioned  all  the  preparations  necessary  to  obtain  perfect  collections,  I  may  add,  that  any  rough  gather- 
ing of  a  few  specimens,  taken  up  accidentally,  may  be  also  quite  welcome,  and  highly  valuable  as  a  first  indication  of 
what  might  be  obtained  from  a  locality  the  natural  productions  of  which  have  not  yet  been  studied.  A  mere  catalogue  of 
all  the  fishes  known  to  the  anglers  and  fishermen  of  your  vicinity,  giving  their  vernacular  names,  would  be  very  ac- 
ceptable. 

A  notice  of  the  physical  character  of  the  localities  where  specimens  have  been  collected  would  be  a  valuable  addition 
to  the  collection  itself.     Respecting  the  land  it  should  mention  :  the  height  above  the  level  of  the  sea,  if  known,  the  nature 
of  the  soil,  whether  dry,  moist  or  swampy,  muddy,  sandy  or  rocky,  &c.     Respecting  the  waters  :  the  mean  and  extreme- 
temperatures,  if  ascertained,  whether  clear  or  muddy,  and  of  what  color,  deep  or  shallow,  stagnant  or  current;  of  rivers, 
especially,  the  rapidity  of  the  current,  and  also  whether  subject  to  great  rise  and  fall. 

When  despatching  such  colleclioiis  to  their  final  destination,  it  is  important  to  mark  each  barrel  or  box  with  a  conspicuous : 
sign,  that  there  should  be  no  possihility  of  mistahing  them;  the  chief  value  of  specimens  in  Natural  History  arising  in  our- 
days  from  a  correct  identification  of  their  origin. 

1^  Any  parcel  directed  to  me,  care  of  Stratton''s  Cambridge  Express,  Boston,  will  reach  me  safely,  and  be  taken 
care  of,  even  in  case  I  should  be  absent  from  Cambridge.     To  save  you  any  further  trouble,  you  may  deliver  your  parcels., 
to  a  commission  merchant  of  your  place,  and  request  him  when  forwarding  to  send  me  a  bill  of  lading,  mentioning  the 
sign  marked  upon  the  parcels.     Small  packages  may  be  sent  by  express,  larger  ones  by  the  ordinary  freight  lints. 

Cambridge,  1853. 


